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Abstract
Background and Objectives—Infant/child death is described as a most stressful life event; 
however, there are few reports of effects on parent physical health during the first year after the 
death. The study’s purpose is to examine the patterns of parent acute illnesses, hospitalizations, 
and medication changes over 1 to 13 months after neonatal intensive care unit (NICU) or pediatric 
intensive care unit (PICU) infant/child death in 3 racial/ethnic groups.
Methods—Secondary analyses were conducted with longitudinal data on parent health and 
functioning 1 to 13 months after infant/child NICU/PICU death. Parents (176 mothers, 73 fathers; 
44% Hispanic, 35% black non-Hispanic, and 21% white non-Hispanic) of deceased infants/
children were recruited from 4 children’s hospitals and state death records. Inclusion criteria—
parents understood English or Spanish and had a deceased neonate/child ≤ 18. Exclusion criteria—
deceased newborn from multiple gestation pregnancy, child in foster care, child’s injury due to 
suspected abuse, or parent death in illness/injury event. Parents reported numbers and types of 
acute illnesses, hospitalizations, and medication changes 1 to 13 months postdeath.
Results—Parents’ acute illnesses, hospitalizations, and medication changes were greatest 
between months 1 and 6, with relative quiescence in months 7 to 10, and an increase in months 11 
to 13. Mothers (aged 32 ± 7.8 years) reported 300 acute illnesses (primarily colds/flu, headaches, 
anxiety/depression, and infections) and 89 hospitalizations (primarily infections, chest pain, and 
gastrointestinal problems). Fathers (aged 37 ±8.8 years) reported 104 acute illnesses (colds/flu and 
headaches) and 9 hospitalizations.
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Conclusion—After infant/child NICU/PICU death, mothers had greater morbidity than fathers, 
with no significant differences by race/ethnicity. Parents’ health needs to be monitored in months 1 
to 6 and months 11 to 13, and interventions targeted to parents in these months.
Keywords
infant death; child death; bereaved parents; parents’ acute illnesses; NICU death; PICU death; 
parents’ hospitalizations
Introduction
Death of an infant or child has been described as the most stressful of all life events.1 
Parents’ grief, depression, posttraumatic stress disorder (PTSD), and psychiatric 
hospitalization2–6 are well documented, whereas effects on physical health are not.7 
Bereavement research has found immune imbalance, cortisol response, altered sleep, 
inflammatory cell mobilization, and hemodynamic changes in heart rate and blood pressure 
following loss of a loved one.8,9 However, this research has been in elders with little in 
parents following infant/child loss.
Parent morbidity after child death has been studied in large national Scandinavian data sets 
years after the child’s death4,5,9 and recently in 1 longitudinal US study.10 Results show 
increased cancers,11 diabetes,12 myocardial infarctions,13 newly diagnosed chronic 
conditions, hospitalizations, and many needed changes in medications.10 With the exception 
of the US study,10 most studies are cross sectional, retrospective, with mainly white samples 
and differing periods of time from the child’s death to time of data collection.7 Parent’s 
monthly morbidity data over the first year after the infant’s/ child’s death have not been 
reported but are essential for developing timing, type, and duration of interventions to 
maintain or improve parents’ health after infant/child death. This study’s purpose was to 
examine the monthly pattern of acute illnesses, hospitalizations, and changes to medications 
over 13 months after the neonatal intensive care unit (NICU) or pediatric intensive care unit 
(PICU) death of an infant or child in 3 racial/ ethnic parent groups.
Parent Health After Child Loss
Half of the 57 000 annual US infant and child deaths14 occur in hospitals,14 most in fast-
paced intensive care units15 with high-noise levels and extensive equipment, imposing 
additional stress on parents’ mental and physical health.16,17 In 1 study of parents (mean 
age: 32 for mothers, 37 for fathers), the number of chronic health conditions doubled by 13 
months after their child’s death; medication changes were necessary to manage parents’ 
chronic conditions. There were 98 hospitalizations, 29% stress related. About 30% of these 
parents continued to have symptoms of depression and PTSD at 13 months postdeath.10
In cross-sectional studies from large national data sets, bereaved parents were found to be at 
greater risk of myocardial infarction,13 multiple sclerosis,18 diabetes,12 alcoholism,19 
suicide,20 psychiatric hospitalization,4 cancer,11,21 and death.22,23 Mothers are usually more 
affected than fathers.19 Li and team4 found bereaved mothers had higher risk of psychiatric 
hospitalization than fathers. Mothers’ risk was the highest during the first year after the 
Brooten et al. Page 2
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
child’s death and remained elevated for 5 years or more after the death. Wilcox and team24 
found parents of children who died of suicide and accidents had more than a 10-fold risk of 
psychiatric illness over parents with living children, findings similar to those of others.5 
Bolton and colleagues25 found the risk of depression among bereaved parents almost tripled 
during the 2 years after a child’s motor vehicle death.
Li and colleagues26 found bereaved parents had higher risk of first and of fatal myocardial 
infarction 7 to 17 years after the child’s death, with higher risk for those who lost their child 
unexpectedly. The team also found bereaved parents had an increased risk of multiple 
sclerosis; parents who lost their child unexpectedly were at greater risk than those who 
expected the loss.18 Fang and colleagues21 found parents who lost a child to be at high risk 
for cancers associated with human papilloma virus infection (cervical, liver, and stomach). 
This risk remained for 5 years after the child’s death. Others found significantly elevated 
risk for pancreatic cancer in women but not men during the first 5 years after child loss.27
Espinosa and Evans22 found evidence of heightened maternal mortality in the first 2 years 
after child death but no differences based on mother’s education, marital status, family size, 
child’s gender, or cause of death. Others have found no increased parent mortality risk based 
on child’s gender.19 Rostila and team28 found the risk of mothers’ mortality increased 4 
years after child death with fathers’ risk mainly after 8 years. Overall, the risk of parent 
morbidity and mortality appears to be greatest in the first 1 to 2 years after the death but may 
continue for 5 or more years after the child’s death.4,22,25 Many of these studies, based on 
national databases, are retrospective finding correlations many years after the infant’s/child’s 
death. Data on parent morbidity in the difficult first year following infant/child death are 
lacking, especially for minority parents.
Methods
Design
This secondary analysis is a part of a longitudinal study conducted from 2006 through 2012 
examining parent mental and physical health and family functioning 1 to 13 months after 
infant/child NICU/PICU death. Data on parent mental and physical health at 1, 3, 6, and 13 
months after infant/child death were reported previously.10 Data for this secondary analysis 
were collected retrospectively by month from the parent interview files at 1, 3, 6, and 13 
months. The present study includes never-reported data on the monthly pattern of parents’ 
acute illnesses, hospitalizations, and medication changes over the 1 to 13 months after 
infant/child death.
Procedure
The study was approved by the university’s and each study site’s institutional review board. 
Parents (white non-Hispanic, black non-Hispanic, and Hispanic/Latino) whose infant or 
child died in an NICU/PICU were recruited from 4 South Florida children’s hospitals and 
death records from the Florida Department of Health’s (DOH) Office of Vital Statistics. 
Inclusion criteria—Parents were eligible for the study if they understood spoken English or 
Spanish, had a deceased neonate from a singleton pregnancy or deceased child ≤18 years, 
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who lived at least 2 hours in NICU/PICU. Exclusion criteria—Parents were not eligible for 
the study if their deceased newborn was from a multiple gestation pregnancy, deceased child 
was in foster care before hospitalization, child’s injury was due to suspected child abuse, or 
a parent died in the illness/injury event.
Hospital clinical coinvestigators provided contact information of parents whose infant/child 
died in their NICU/PICU and met study criteria. Monthly, the Florida DOH’s Office of Vital 
Statistics electronically searched the previous month’s death records for deceased infants/
children (≤18 years) who died in a South Florida hospital and whose parent(s) self-identified 
as Hispanic, white non-Hispanic, or black non-Hispanic. Research assistants (RAs) searched 
online databases for phone numbers for the DOH-identified families; clinical coinvestigators 
provided addresses and phone numbers for any missed families from their facility.
A letter was sent to each family (in Spanish and English) describing the study. Bilingual 
RAs (fluent in Spanish and English) called families, screened for inclusion and exclusion 
criteria, described the study in Spanish or English, answered parents’ questions, obtained 
verbal consent, and scheduled the first interview where written consent was obtained. 
Research assistants collected data from both parents whenever possible in the family’s home 
at 1, 3, 6, and 13 months after the infant’s/ child’s death. Noncustodial parents were invited 
to participate if their names and contact information were provided. Of 752 families 
identified, 372 (49.5%) were not found and 32 were not eligible. Of 348 eligible families 
contacted, 160 (46%) refused and 188 (54%) participated.
Measures
At 1 month, parents separately provided demographic information including age, education, 
self-identified race and ethnicity, marital/partner status, employment, and income. In 
response to open-ended questions at each time point, parents reported the date and type of 
acute illnesses; date, length of stay, and reasons for hospitalizations; and changes in 
medications (type of medication, dose, and type of change). These data were recorded 
providing a monthly pattern of parent morbidity.
Data Analysis
All analyses were done separately for mothers and fathers to avoid dependencies in the data. 
Frequencies of mothers’ and fathers’ acute illnesses, hospitalizations, and medication 
changes were examined monthly for each of the 13 months. Racial/ethnic differences were 
tested with oneway analysis of variance (ANOVA) with Scheffe (equal variances) or 
Tamhane (unequal variances) tests for post hoc comparisons.
Results
Sample
Parents (176 mothers and 73 fathers) were aged 18 to 58 years (76% between 18 and 40 
years). Mean age was 32 ± 7.8 years for mothers and 37 ± 8.8 years for fathers. Most were 
Hispanic (74 mothers and 35 fathers) or black non-Hispanic (68 mothers and 19 fathers), 
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high school graduates (154 mothers and 61 fathers), and partnered (129 mothers and 63 
fathers). Annual income was <US$20 000 for 33% and >US$50 000 for 35% of the families.
Of the 188 deceased children, 55% were male, 63% were infants, and 55% died in PICU. 
Mean hospital stay was 35.6 ± 60.41 days, ranging from <1 to 420 days. Most died after life 
support was withdrawn (27%), or treatment was limited (30%); 32% died after unsuccessful 
resuscitation, and 11% were declared brain dead. Most parents (58%) did not expect their 
child’s death.
Parent Acute Illnesses
In the 1 to 13 months after infant/child death, parents reported a total of 404 acute illnesses. 
Mothers (n = 107, 61%) reported 300 acute illnesses (Tables 1 and 2); 77 (26%) occurred in 
month 1 with colds/flu and headaches most frequent, a total of 229 (76%) illnesses by 6 
months. Most frequent were colds/ flu, headaches, anxiety, infections, depression, and 
angina. Very few illnesses occurred between 7 and 10 months, but the number increased 
again in months 11 through 13 with colds/ flu, headaches, and infections as most frequent.
Fathers’ acute illnesses followed a monthly pattern similar to the mothers’ pattern but with 
lower frequency (Tables 1 and 2). Fathers (n = 46, 63%) had a total of 104 acute illnesses 
with 18 (17%) at 1 month and 73 (70%) total illnesses by 6 months, mainly colds/flu and 
headaches. Fathers also had very few illnesses from 7 to 10 months; the number of illnesses 
increased slightly in months 11 through 13, mainly colds/flu and headaches.
Hospitalizations
Parents reported a total of 98 hospitalizations 1 to 13 months after the death (Table 3). Fifty-
six (32%) mothers had 89 hospitalizations. The greatest number (n = 18, 20%) occurred in 
month 1, primarily due to anxiety/panic, chest pain, and surgery. By 6 months, mothers had 
reported a total of 54 (61%) hospitalizations, primarily for infections, anxiety, 
gastrointestinal problems, and chest pains comprising most frequent reasons. From 7 to 10 
months, the number of hospitalizations remained low with an increase in months 12 and 13 
for childbirth/childbirth complications and chest pain.
Seven (78%) fathers had a total of 9 hospitalizations—5 (55%) by 6 months, 2 from 7 to 10 
months, and 1 each in months 12 and 13. Reasons for hospitalizations varied. The most 
frequent reasons for mothers’ and fathers’ hospitalizations are presented in Table 3.
Medication Changes
Mothers (n = 41) reported 76 changes in their medications—31 (41%) by 3 months and 51 
(67%) total by 6 months after the death. From 7 to 11 months, the number of medication 
changes remained low with an additional increase in months 12 and 13 (Table 1). Eight 
fathers had a total of 17 medication changes with a total of 8 (50%) by 6 months. Fathers 
also had an increase of 5 (31%) changes in month 12 and 2 (13%) in month 13. Five mothers 
and 1 father reported medication changes for 2 different chronic conditions; 2 mothers and 1 
father had medication changes for 3 different chronic conditions. Most parent-reported 
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changes were medications added (38% mothers and 50% fathers) or dose increases (22% 
mothers and 25% fathers).
Monthly Changes by Race/Ethnicity
Patterns of acute illnesses for mothers and fathers by racial/ ethnic group (white non-
Hispanic, black non-Hispanic, and Hispanic) were similar to that seen in the overall group of 
mothers and fathers. The greatest number of acute illnesses and hospitalizations in each 
group occurred in month 1 and the majority by month 6, a period of quiescence in months 7 
to 10 and increases again in months 11 to 13 (Table 4). Differences in number of acute 
illnesses, hospitalizations, and medication changes for mothers and illnesses for fathers at 1 
month through 6 months and through 13 months were not statistically significant across 
racial/ethnic groups with oneway ANOVA. Fathers’ hospitalizations and medication changes 
across racial/ ethnic groups were not tested because of the small number of fathers who 
experienced these events.
Discussion
With the exception of our earlier report on parent mental and physical health at 1, 3, 6, and 
13 months after the NICU/PICU death of an infant/child,10 there is a dearth of research 
describing parents’ physical health in the first 13 months after infant/ child death. In our 
earlier report, data were aggregated between time points, providing an incomplete pattern of 
parent morbidity. Most other research on health effects after child loss has examined parent 
mental health and mortality. The few studies examining parent physical health were 
conducted 1 to 5 or more years after child death with national data sets, mainly from 
Scandinavia.4,5,9 These studies have been retrospective, with largely white parent samples 
and child age at death varying from 2 months to 25 years in the same sample. They provide 
little guidance for timing and specific types of interventions needed to prevent morbidity and 
promote health in parents in the first year after an infant/child death.
This study’s data provide a monthly pattern of parent morbidity over the first year after 
infant/child NICU/PICU death in a South Florida sample of 176 mothers with a mean age of 
32 years and 73 fathers with a mean age of 37. Data provide indirect evidence of the 
immune, neuroendocrine, and hemo-dynamic changes that occur in parents following the 
death of an infant or child. Parents’ pattern of morbidity demonstrates increases in acute 
illnesses and hospitalizations in the first month after the death and a continuing increase over 
the first 6 months, a period of quiescence from months 7 to 10 and an increase again in 
months 11 to 13 after the death. Hispanic and/ or black non-Hispanic parents reported more 
illnesses in the higher frequency months than white non-Hispanic parents, but these 
differences were not statistically significant. Many cultures and/or religions hold special 
events at 1 and 12 months after a child’s death in which parents and family revisit the events 
surrounding and following the death.29 Finding more illnesses and hospitalizations from 11 
to 13 months supports the expected increase in parent distress around the anniversary of the 
child’s death, although for many parents the distress lingers for years. Murphy and 
colleagues30 found 70% of the 173 bereaved parents in their study reported that it took 3 to 4 
years to put their child’s death into perspective and continue with their own lives. The 
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child’s cause of death, however, did not significantly influence parents’ sense of timing in 
this regard.
Parents reported more illnesses in the first month after the child’s death than in any other 
month. Higher morbidity continued through the first 6 months when 77% of the mothers’ 
300 acute illnesses and 68% of the fathers’ 104 acute illnesses occurred. Many of the 
parents’ illnesses were colds/flu (32%), headaches (11%), allergic reactions, and other 
infections (9%), suggestive of effects on their immune systems. Other acute illnesses 
included anxiety (9%), depression (5%), chest pains (4%), asthma attacks, shortness of 
breath, allergies, weakness and fainting, gastrointestinal problems, muscle spasms, kidney 
problems, and gall stones; these conditions suggest effects on the neuroendocrine and 
hemodynamic systems. The frequency and type of acute illnesses are surprising given the 
parents’ ages, and the preponderance of colds/flu among parents living in the subtropical 
weather in South Florida. In Florida, only flu outbreaks are reportable, not individual 
episodes of flu. During the years of data collection, South Florida had mild to no flu 
outbreaks.31
Mothers’ 89 hospitalizations followed a pattern similar to that of parents’ acute illnesses. 
More than half (61%) of the hospitalizations occurred within the first 6 months of the death. 
The greatest number of hospitalizations for morbidity was for infections (11%), chest pain 
(11%), gastrointestinal problems (11%), anxiety (8%), surgery (7%), unstable blood pressure 
(7%), and gynecologic problems (6%). There were 20 hospitalizations (22%) for childbirth 
and childbirth complications. Many of these parents acknowledged great stress associated 
with a subsequent pregnancy32 and fear of experiencing another loss.
The numbers of acute illnesses and the need for higher doses or additional medications in 
bereaved parents may be the result of altered physiology under the stress of child loss. 
Bereavement is a significant modulator of immune cell gene expression, genes involved in 
innate antiviral responses.9 The downregulation of these genes is consistent with increased 
vulnerability to infectious diseases in bereaved older adults where this body of research has 
been concentrated. The presence of altered physiology could further increase health risk. 
Buckley and team8 note that simple preventive measures such as frequent hand washing 
could reduce the risk of acquiring infections, especially during early bereavement where 
immune imbalance appears most prevalent.
Limitations
In this heavily minority sample, most parents were educated and partnered, and 35% had an 
annual income over US$50 000. Fewer fathers participated than mothers. Data on parent 
morbidity were from self-report with the limitations of self-report. It is not clear if findings 
would hold with a greater white, less educated, and poorer sample.
Conclusion
Infant/child NICU/PICU death is very stressful for parents with potential effects on their 
immune and cardiovascular systems. Although much research attention has focused on 
bereaved parents’ mental health, patterns of acute illnesses and hospitalizations have not 
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been studied. These acute illnesses and hospitalizations affect the parent’s daily functioning
—going to their jobs and caring for their other children—and may exacerbate or prolong the 
depression and anxiety often reported. Interventions focused on preventing illnesses and 
promoting physical and mental health for parents who have lost an infant/child are best 
targeted in months 1 to 6 and 11 to 13 after the child’s death.
Acknowledgments
Funding
The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of 
this article: All phases of this study were supported by the National Institutes of Health, National Institute of 
Nursing Research grant R01 NR009120.
References
1. Rubin, SS., Malkinson, R. Parental response to child loss across the life cycle: clinical and research 
perspectives. In: Stroebe, MS.Hansson, RO., Stroebe, W., editors. Handbook of Bereavement 
Research: Consequences, Coping and Care. Washington, DC: American Psychological Association; 
2001. p. 219-239.
2. Blackmore ER, Cote-Arsenault D, Tang W, et al. Previous pre-natal loss as a predictor of perinatal 
depression and anxiety. Br J Psychiatry. 2011; 198(5):373–378. DOI: 10.1192/bjp.bp.110.083105 
[PubMed: 21372060] 
3. Surkan PJ, Rådestad I, Cnattingius S, Steineck G, Dickman PW. Social support after stillbirth for 
prevention of maternal depression. Acta Obstet Gynecol Scand. 2009; 88(12):1358–1364. DOI: 
10.3109/00016340903317974 [PubMed: 19878084] 
4. Li J, Laursen TM, Precht DH, Olsen J, Mortensen PB. Hospitalization for mental illness among 
parents after the death of a child. N Engl J Med. 2005; 352(12):1190–1196. DOI: 10.1056/
NEJMoa033160 [PubMed: 15788495] 
5. Ljung T, Sandin S, Langstrom N, Runeson B, Lichtenstein P, Larsson H. Offspring death and 
subsequent psychiatric morbidity in bereaved parents: addressing mechanisms in a total population 
cohort. Psychol Med. 2014; 44(9):1879–1887. DOI: 10.1017/S0033291713002572 [PubMed: 
24176129] 
6. Youngblut JM, Brooten D. Perinatal and pediatric issues in palliative and end-of-life care from the 
2011 Summit on Compassionate Care. Nurs Outlook. 2012; 60(6):343–350. DOI: 10.1016/
j.outlook.2012.08.007 [PubMed: 23036690] 
7. Hendrickson KC. Morbidity, mortality, and parental grief: a review of the literature on the 
relationship between the death of a child and the subsequent health of parents. Palliat Supportive 
Care. 2009; 7(1):109–119. DOI: 10.1017/S1478951509000133
8. Buckley T, Sunari D, Marshall A, Bartrop R, McKinley S, Tofler G. Physiological correlates of 
bereavement interventions. Dialogues Clin Neurosci. 2012; 14(2):129–139. [PubMed: 22754285] 
9. O’Connor MF, Schultze-Florey C, Irwin M, Arevalo J, Cole SW. Divergent gene expression 
responses to complicated grief and non-complicated grief. Brain Behav Immun. 2014; 37:78–83. 
DOI: 10.1016/j.bbi.2013.12.017 [PubMed: 24380850] 
10. Youngblut JM, Brooten D, Cantwell GP, del Moral T, Totapally B. Parent health and functioning 13 
months after infant or child NICU/PICU death. Pediatrics. 2013; 132(5):e1295–e1301. DOI: 
10.1542/peds.2013-1194 [PubMed: 24101760] 
11. Li J, Johansen C, Hansen D, Olsen J. Cancer incidence in parents who lost a child: a nationwide 
study in Denmark. Cancer. 2002; 95(10):2237–2242. DOI: 10.1002/cncr.10943 [PubMed: 
12412179] 
12. Olsen J, Li J, Precht DH. Hospitalization because of diabetes and bereavement: a national cohort 
study of parents who lost a child. Diabetes Med. 2005; 22(10):1338–1342. DOI: 10.1111/j.
1464-5491.2005.01642.x
Brooten et al. Page 8
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
13. Rostila M, Saarela J, Kawachi I. Mortality from myocardial infarction after the death of a sibling: a 
nationwide follow-up study from Sweden. J Am Heart Assoc. 2013; 2:e000046.doi: 10.1161/
JAHA.112.000046 [PubMed: 23537803] 
14. Xu J, Murphy SL, Kochanek KD, Bastian BA. Centers for Disease Control and Prevention. Death: 
Final data for 2013. Detailed tables. Natl Vital Stat Rep. 2016; 64(2):1–119. Accessed October 2, 
2016. www.cdc.gov/nchs/fastats/deaths.htm. [PubMed: 26905861] 
15. Fontana MS, Farrell C, Gauvin F, Lacroix J, Janvier A. Modes of death in pediatrics: differences in 
the ethical approach in neonatal and pediatric patients. J Pediatrics. 2013; 162(6):1107–1111. DOI: 
10.1016/j.jpeds.2012.12.008
16. Balluffi A, Kassam-Adams N, Kazak A, Tucker M, Dominquez T, Helfaer M. Traumatic stress in 
parents of children admitted to the pediatric intensive care unit. Pediatr Crit Care Med. 2004; 5(6):
547–553. DOI: 10.1097/01.PCC.0000137354.19807.44 [PubMed: 15530191] 
17. Meert KL, Donaldson AE, Newth CJL, et al. the Eunice Kennedy Shriver National Institute of 
Child Health and Human Development Collaborative Pediatric Critical Care Research Network. 
Complicated grief and associated risk factors among parents following a child’s death in the 
pediatric intensive care unit. Arch Pediatr Adolesc Med. 2010; 164(11):1045–1051. DOI: 10.1001/
archpediatrics.2010.187 [PubMed: 21041597] 
18. Li J, Johansen C, Brønnum-Hansen H, Stenager E, Koch-Henriksen N, Olsen J. The risk of 
multiple sclerosis in bereaved parents: a nationwide cohort study in Denmark. Neurology. 2004; 
62(5):726–729. [PubMed: 15007121] 
19. Werthmann J, Smits LJM, Li J. Parental mortality rates in a western country after the death of a 
child: assessment of the role of the child’s sex. Gend Med. 2010; 7(1):39–46. DOI: 10.1016/
j.genm.2010.02.002 [PubMed: 20189153] 
20. Hunt S, Greeff AP. Parental bereavement: a panoramic view. Omega (Westport). 2011–2012; 64(1):
41–63. DOI: 10.2190/0M.64.1.d
21. Fang F, Fall K, Sparén P, et al. Risk of infection-related cancers after the loss of a child: a follow-
up study in Sweden. Cancer Res. 2011; 71(1):116–122. DOI: 10.1158/0008-5472.CAN-10-0470 
[PubMed: 21084266] 
22. Espinosa J, Evans WN. Maternal bereavement: the heightened mortality of mothers after the death 
of a child. Econ Human Biol. 2013; 11(3):371–381. DOI: 10.1016/j.ehb.2012.06.002 [PubMed: 
22809832] 
23. Qin P, Mortensen PB. The impact of parental status on the risk of complicated suicide. Arch Gen 
Psychiatry. 2003; 60(8):797–802. [PubMed: 12912763] 
24. Wilcox HC, Mittendorfer-Rutz E, Kjeldgard L, Alexanderson K, Runeson B. Functional 
impairment due to bereavement after death of adolescent or young adult offspring in a national 
population study of 1,051,515 parents. Soc Psychiatry Psychiatr Epidemiol. 2015; 50(8):1249–
1256. DOI: 10.1007/s00127-014-0997-7 [PubMed: 25552253] 
25. Bolton JM, Au W, Walld R, et al. Parent bereavement after death of an offspring in a motor vehicle 
collision: a population-based study. Am J Epidemiol. 2014; 179(2):177–185. DOI: 10.1093/aje/
kwt247 [PubMed: 24186971] 
26. Li J, Hansen D, Mortensen PB, Olsen J. Myocardial infarction in parents who lost a child: a 
nationwide prospective cohort study in Denmark. Circulation. 2002; 106(13):1634–1639. DOI: 
10.1161/01.CIR.0000031569.45667.58 [PubMed: 12270855] 
27. Huang J, Valdimarsdóttir U, Fall K, Ye W, Fang F. Pancreatic cancer risk after loss of a child: a 
register-based study in Sweden during 1991–2009. Am J Epidemiol. 2013; 178(4):582–589. DOI: 
10.1093/aje/kwt045 [PubMed: 23788670] 
28. Rostila M, Saarela J, Kawachi I. Mortality in parents following the death of a child: a nationwide 
follow-up study from Sweden. J Epidemiol Community Health. 2012; 66(10):927–933. DOI: 
10.1136/jech-2011-200339 [PubMed: 22045850] 
29. Brooten D, Youngblut JM, Charles D, Roche R, Hidalgo I, Malkawi F. Death rituals reported by 
white, black and Hispanic parents following the ICU death of an infant or child. J Pediatr Nurs. 
2016; 31(2):132–140. DOI: 10.1016/j.pedn.2015.10.017 [PubMed: 26639773] 
Brooten et al. Page 9
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
30. Murphy SA, Johnson LC, Wu L, Fan JJ, Lohan J. Bereaved parents’ outcomes 4 to 60 months after 
their children’s deaths by accident, suicide, or homicide: a comparative study demonstrating 
differences. Death Stud. 2003; 27(1):39–61. [PubMed: 12508827] 
31. [Accessed July 1, 2016] Florida Department of Health Website. www.floridahealth.gov/diseases-
and-conditions-disease-reportconditions/influenza/index.htm
32. Brooten D, Youngblut JM, Hannan J, Caicedo C, Roche R, Malkawi F. Infant and child deaths: 
parent concerns about subsequent pregnancies. J Am Assoc Nurse Practitioners. 2015; 27:690–
697. DOI: 10.1002/2327-6924.12243
Brooten et al. Page 10
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Brooten et al. Page 11
Ta
bl
e 
1
M
ot
he
rs
’ a
nd
 F
at
he
rs
’ A
cu
te
 Il
ln
es
se
s, 
H
os
pi
ta
liz
at
io
ns
, a
nd
 M
ed
ic
at
io
n 
Ch
an
ge
s 1
 to
 1
3 
M
on
th
s A
fte
r I
nf
an
t/C
hi
ld
 D
ea
th
.
1 
M
on
th
2 
M
on
th
s
3 
M
on
th
s
4 
M
on
th
s
5 
M
on
th
s
6 
M
on
th
s
7 
M
on
th
s
8 
M
on
th
s
9 
M
on
th
s
10
 M
on
th
s
11
 M
on
th
s
12
 M
on
th
s
13
 M
on
th
s
To
ta
l
M
ot
he
rs
 (n
 = 
17
6)
 
A
cu
te
 il
ln
es
se
s
77
38
51
16
19
28
9
3
3
0
11
12
33
30
0
 
H
os
pi
ta
liz
at
io
ns
18
9
7
5
9
6
1
4
1
3
10
8
8
89
 
M
ed
ic
at
io
n 
ch
an
ge
s
6
12
13
3
1
16
2
1
0
1
0
15
6
76
Fa
th
er
s (
n =
 73
)
 
A
cu
te
 il
ln
es
se
s
18
12
19
5
6
13
3
2
3
1
6
7
9
10
4
 
H
os
pi
ta
liz
at
io
ns
2
1
1
0
0
1
1
0
1
0
0
1
1
9
M
ed
ic
at
io
n 
ch
an
ge
s
3
0
3
0
0
2
1
0
1
0
0
5
2
17
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Brooten et al. Page 12
Ta
bl
e 
2
M
ot
he
rs
’ a
nd
 F
at
he
rs
’ M
os
t F
re
qu
en
t A
cu
te
 Il
ln
es
se
s 1
 to
 1
3 
M
on
th
s A
fte
r I
nf
an
t/C
hi
ld
 D
ea
th
.
1 
M
on
th
2 
M
on
th
s
3 
M
on
th
s
4 
M
on
th
s
5 
M
on
th
s
6 
M
on
th
s
7 
M
on
th
s
8 
M
on
th
s
9 
M
on
th
s
10
 M
on
th
s
11
 M
on
th
s
12
 M
on
th
s
13
 M
on
th
s
To
ta
l
M
ot
he
rs
 
Co
ld
s/f
lu
25
14
11
7
7
7
4
2
1
–
3
4
12
97
 
H
ea
da
ch
e
15
3
5
–
2
1
–
–
–
–
3
–
4
33
 
In
fe
ct
io
ns
2
3
6
–
2
4
1
–
1
–
3
4
1
27
 
A
nx
ie
ty
/p
an
ic
7
6
1
5
5
–
–
–
–
–
–
1
1
26
 
D
ep
re
ss
io
n
8
3
1
1
–
–
–
–
–
–
1
–
–
14
 
Ch
es
t p
ai
n
6
2
3
–
1
–
–
–
–
–
1
–
–
13
Fa
th
er
s
 
Co
ld
s/f
lu
6
4
3
4
4
7
1
–
2
–
3
4
3
41
 
H
ea
da
ch
e
3
1
1
1
1
1
1
1
1
1
1
2
2
17
 
In
fe
ct
io
ns
–
2
–
–
–
–
–
–
–
–
–
1
–
3
 
A
nx
ie
ty
/p
an
ic
1
1
1
–
–
–
–
–
–
–
–
–
–
3
 
Ch
es
t p
ai
n
–
1
–
–
–
–
–
–
–
–
–
–
–
1
 
D
ep
re
ss
io
n
–
–
–
–
–
–
–
–
–
–
1
–
–
1
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Brooten et al. Page 13
Ta
bl
e 
3
M
ot
he
rs
’ a
nd
 F
at
he
rs
’ M
os
t F
re
qu
en
t H
os
pi
ta
liz
at
io
ns
 1
 to
 1
3 
M
on
th
s A
fte
r I
nf
an
t/C
hi
ld
 D
ea
th
.
1 
M
on
th
2 
M
on
th
s
3 
M
on
th
s
4 
M
on
th
s
5 
M
on
th
s
6 
M
on
th
s
7 
M
on
th
s
8 
M
on
th
s
9 
M
on
th
s
10
 M
on
th
s
11
 M
on
th
s
12
 M
on
th
s
13
 M
on
th
s
To
ta
l
M
ot
he
rs
’ h
os
pi
ta
liz
at
io
ns
 
In
fe
ct
io
ns
1
2
2
–
3
1
–
–
–
–
–
–
1
10
 
Ch
es
t p
ai
n
2
1
1
–
1
1
–
–
–
–
1
3
–
10
 
G
I
1
1
2
1
1
1
–
1
–
1
–
1
–
10
 
A
nx
ie
ty
/p
an
ic
4
–
1
2
–
–
–
–
–
–
–
–
–
7
 
Su
rg
er
y
2
–
–
1
1
–
–
1
1
–
–
–
–
6
 
B
P 
hy
pe
r/h
yp
o
1
–
–
–
–
1
–
1
–
1
–
–
2
6
 
G
yn
ec
ol
og
ic
1
1
1
–
–
1
–
–
–
–
–
–
1
5
 
Ch
ild
bi
rth
/c
om
pl
ic
at
io
ns
1
1
1
–
1
1
–
1
–
–
8
2
4
20
Fa
th
er
s’
 h
os
pi
ta
liz
at
io
ns
 
M
us
cl
e/
ba
ck
–
–
–
–
–
1
1
–
1
–
–
–
–
3
 
Su
rg
er
y
1
–
–
–
–
–
–
–
–
–
–
–
1
2
 
A
nx
ie
ty
–
1
–
–
–
–
–
–
–
–
–
–
–
1
 
D
ep
re
ss
io
n
–
–
–
–
–
–
–
–
–
–
–
1
–
1
 
H
ea
rt 
pr
ob
le
m
s
–
–
1
–
–
–
–
–
–
–
–
–
–
1
 
A
lle
rg
y
1
–
–
–
–
–
–
–
–
–
–
–
–
1
A
bb
re
v
ia
tio
ns
: B
P,
 
bl
oo
d 
pr
es
su
re
; G
I, 
ga
st
ro
in
te
sti
na
l.
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Brooten et al. Page 14
Ta
bl
e 
4
M
ot
he
rs
’ a
nd
 F
at
he
rs
’ I
lln
es
se
s, 
H
os
pi
ta
liz
at
io
ns
, a
nd
 M
ed
ic
at
io
n 
Ch
an
ge
s b
y 
Ra
ce
/E
th
ni
ci
ty
 1
 to
 1
3 
M
on
th
s A
fte
r I
nf
an
t/C
hi
ld
 D
ea
th
.
1 
M
on
th
2 
M
on
th
s
3 
M
on
th
s
4 
M
on
th
s
5 
M
on
th
s
6 
M
on
th
s
7 
M
on
th
s
8 
M
on
th
s
9 
M
on
th
s
10
 M
on
th
s
11
 M
on
th
s
12
 M
on
th
s
13
 M
on
th
s
To
ta
l
M
ot
he
rs
, n
 =
 1
76
 
Ill
ne
ss
es
77
38
51
16
19
28
9
3
3
0
11
12
33
30
0
 
 
W
hi
te
 n
on
-H
isp
an
ic
13
6
11
2
4
8
4
3
0
0
1
2
12
66
 (2
2%
)
 
 
B
la
ck
 n
on
-H
isp
an
ic
25
17
19
6
14
11
3
0
1
0
4
4
7
11
1 
(37
%)
 
 
H
isp
an
ic
39
15
21
8
1
9
2
0
2
0
6
6
14
12
3 
(41
%)
 
H
os
pi
ta
liz
at
io
ns
18
9
7
5
9
6
1
4
1
3
10
8
8
89
 
 
W
hi
te
 n
on
-H
isp
an
ic
5
0
1
0
2
0
0
1
0
0
2
3
1
15
 (1
7%
)
 
 
B
la
ck
 n
on
-H
isp
an
ic
6
4
3
2
6
3
0
3
1
2
7
3
5
45
 (5
1%
)
 
 
H
isp
an
ic
7
5
3
3
1
3
1
0
0
1
1
2
2
29
 (3
3%
)
 
M
ed
ic
at
io
n 
ch
an
ge
s
6
12
13
3
1
16
2
1
0
1
0
15
6
76
 
 
W
hi
te
 n
on
-H
isp
an
ic
4
2
3
1
0
3
2
1
0
1
0
3
0
20
 (2
6%
)
 
 
B
la
ck
 n
on
-H
isp
an
ic
1
2
4
1
0
5
0
0
0
0
0
5
2
20
 (2
6%
)
 
 
H
isp
an
ic
1
8
6
1
1
8
0
0
0
0
0
7
4
36
 (4
7%
)
Fa
th
er
s, 
n 
= 
73
 
Ill
ne
ss
es
18
12
19
5
6
13
3
2
3
1
6
7
9
10
4
 
 
W
hi
te
 n
on
-H
isp
an
ic
6
3
2
1
1
4
0
0
2
0
1
3
1
24
 (2
3%
)
 
 
B
la
ck
 n
on
-H
isp
an
ic
1
4
5
0
1
2
0
0
0
0
2
1
3
19
 (1
8%
)
 
 
H
isp
an
ic
11
5
12
4
4
7
3
2
1
1
3
3
5
61
 (5
9%
)
 
H
os
pi
ta
liz
at
io
ns
2
1
1
0
0
1
1
0
1
0
0
1
1
9
 
 
W
hi
te
 n
on
-H
isp
an
ic
1
0
0
0
0
0
1
0
0
0
0
0
0
2 
(22
%)
 
 
B
la
ck
 n
on
-H
isp
an
ic
1
1
0
0
0
0
0
0
0
0
0
1
1
4 
(44
%)
 
 
H
isp
an
ic
0
0
1
0
0
1
0
0
1
0
0
0
0
3 
(33
%)
 
M
ed
ic
at
io
n 
ch
an
ge
s
2
0
3
0
0
2
1
0
1
0
0
5
2
16
 
 
W
hi
te
 n
on
-H
isp
an
ic
2
0
1
0
0
2
0
0
0
0
0
0
1
6 
(38
%)
 
 
B
la
ck
 n
on
-H
isp
an
ic
0
0
1
0
0
0
1
0
1
0
0
4
0
7 
(43
%)
 
 
H
isp
an
ic
0
0
1
0
0
0
0
0
0
0
0
1
1
3 
(19
%)
Am J Hosp Palliat Care. Author manuscript; available in PMC 2019 January 01.
